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ABSTRACT 

PURPOSE: To malce it possible to adjust rotary asymmetrical optical 
properties against an optical axis of a projection optical system whic]i 
remains in tlie projection optical system without controlling strictly 
discrete component accuracy or assembling accuracy by laying out an optical 
means having a rotary asymmetrical power to the optical axis of the 
projection optical system. 

CONSTITUTION: A toric type optical member having different powers in the 
orthogonal directions as an optical means having rotary asymmetric power to 
the optical axis of the projection lens 36 is laid out between a reticle 35 
and a projection lens 36. A cylindrical lens 1 having negative power and a 
cylindrical lens having positive power are installed rotatively to the 
toric type optical member, centering on the optical axis of the projection 
lens 36 respectively. And the rotary asymmetric optical properties 
remaining on the projection lens 3 6 are corrected with the amount of 
relative rotation. This construction makes it possible to prevent a drop in 
the performance of the projection optical system due to manufacturing 
errors and provide a projection optical system as designed. 



http://www.dialogclassic.coni/main.vmgw 



11/18/2004 



mB:^mmff (jp) 



(12) ^ II 4t 1^ ^ $1 <A) 



#Pi¥7- 183190 

m^j^ma ¥^ 7 ^(1995)7 ^21 b 



(SDlntCL' 


m9m^ ffnmmmn 


F I 






H 0 1 L 21/027 










G 0 3 B 27/32 


F 








G 0 3 F 7/20 


5 2 1 










7352 -4M 


HO 1 L 


21/ 30 5 1 5 D 






7352 -4M 




5 2 7 










if«JS(^»6 OL 


14 M) 




iRrg¥5-323721 


(7i)fflSA 


000004112 














(22; tail 0 


TT7 eft- c At / 1 ^W3^ ion 00 a 




ill' lIj jgT -r L£s. rn rrr -f, /7\Hb O "T" F1 O 








(72)%?g# 












*^a5=fftEBEA©rt 3Ti 2 


















(72) 


^ -IE 










^IP=Ff^BaK3tL(Df*3 3 TB 2 


#3^ «c 






























#3^ w 













(54) Cfig?g©^li;] ia:;K8i5tgB 



(57) mm] 

mmm^^mz^^xmmtsnrzmmm 1 




—625- 



1 

©Jttfi (Ci* b TlSte*)^ »a A 9 - S:j^?r)3t##g: S SB 
fiU 

1 2 h-'j yi7m^^m^\t. wsHS^3t# 

L < \i^(D&m\zmm-s ti^::t ttm^m 1 
ffiic?F4b, niiBi3i^i/t^^(D^mizMLxw\m^u 

[0 0 0 1] 

U, Sg?g$n&^ltil«^©;i^->£^2it*l^i:tT® 
Jg^$nfcIlIK>''^^'->Srll2ig5fl£tbT©«« (<?x 

/\) ±\zns^s^-ri>oi\z»mf3i&s^ts^m9\z»t>^ 

[0 0 0 2] 



(2) !|$M¥7-1 83 1 90 

2 

tt. #B8¥ 4- 1 5 74 1 2^, 5- 1 7 3 0 6 

[0 0 0 3] sfc. f&^^^n.vi-^^mt^umt.Xy 

10 T, it$l8BH5 9- 1 44 1 2 7^, ^F^Uae 2-3 5 6 

2o^*t»-5. sd^Tfi. 4¥mzm<m^aEm\zs^^^^ 

[0 0 04] 

4- 1 5 7 4 1 2^Kt;i#B8¥5 - 1 7 3 0 6 5^®# 
>X®«figtt»;*n 5~2 4ftT, i^lC. ffiP»NA*t 

0. 4Sk±<r)^mm<Dtscs^^s^^\zfi^t. m^^m^ 

2 0t5:ei±tlP^C^<;a:-3Tl^5. 

^ecfc*, ^tubowts^yt^^^^mzmmh. 
iscm&ytmmizfsmvx. i^mm'&. #^iRg, sftiR 

[0 0 0 5] ^ft. !t$MBH5 9- 1 44 1 2 7^lCTa 

1^'^(cafi-:jT2;^:7cWlC«j$Blt6T*^.d^ 

14. S3t*®fS®iR^S3«f^fl:tc1*5*^tt|g0^fl:lC 
50 ^VX^niz!Simtft$>^. 



-626— 



(3) 



7-183 190 



[0 0 0 6] »gBB36 2-3 5 6 2 O^TttlHl«S 

^^^^^>aPS-e€?:*it,i. $etc, ^ffiras 9-14 
4 1 2 7^Rr;!|$MBB6 2-3 5 6 2 O^iCTS^^tl 

[0 0 0 7] K±©^)l^^fciEi5.T;S:$nfc 

xwrnnm-zwim^ (t 7 > ^ a tcjss-r 5 ©ng^Mfi; 

[0 0 0 8] 

/31 = fl/(dll-cos=i 0+fl) 
d 1 2=d 1 1 ■ f 1/ (d 1 1 • 

^tf¥ffi;&lR]) ro!gi»fgigi8 1' tiB«<g^dl2' 

/3 1' =f 1/ (d 1 1 • s 1 
d 1 2' =d 1 1 • f 1/ (d 11 • 

t¥oT, l^/^iiRSSAS 1« 

AS l=d 1 2-d 1 2' 

[0 0 13] .fc^T, Rftu>xi ss^ifta-ti-na, 

(1) iC~ (4) iCtfOd 1 Idt^^k-rSfc*. (5) 

au^xi&iei^aitmf, (D (4) iC4'®e 
*«^^b-r5fc«). (5) sE:,i:o»xsjRgS!i*^ft-rst 
1 1) ic. ( 1 ) SRiK ( 3 ) iE:©ft**t^<b-r5 hifi 

[0 0 14] 0 2tc^-rJ:^lc, V-nvi;V> 
X0iaTabSjE©S«T:^S:}$:3nttU->X2®;<U>' 50 



[0 0 0 9] ^LT. ±Mmv.miiB&i^mm^\z 
li:;*/'^ 7 - * n-omtmm^si^^^ ©^tw t» utiii 

[0 0 10] 

[fp m\ s 1 ic^-r.fc 5 (-> it3?L&*ini-esjs^>''? 

J$'^Rttk>Xl<D^t'J i^:i-^Jl':«rl&J (yy' 

T©V5^^;i^ffi4 (xy¥M) ST?®Kl8S:d 1 1 , ^ 
^i'Jl'ffi4®tf<C>fi:g (U^'i'JI/StitliftAxiiTjtfet) 
&ffe^a:1-S^fZRaU>XllCioT*;il( 

{v^i;)vmA) tntiv>x\t(Dmzm^^fi^m 

A (Mm ftg&d 1 2i:Ufci:#. ;i©nftl^>Xl 
l::.fc-5)y*.fct) 0lEiebfcY*l6] OtttAxtYWt^ 

^tr¥®*[6i) fflig«f&^0 is.rj:nttv>xi*^e.« 
^^ttgs-rcDmmd 1 2 (KT, *ici(gifefiBt^-r 

* Rtt U > X (C J* L T 4 ©SjttffiJ (C fS> 

k 9^ i7 ji.o/'^ - > I A (c!S:;K-r * & A ® fS:» 

?S*«SHe*nT*l3. ^KB-r-502~04tCBIIUT'fc|f5 



[0 0 11] 



cos'' 0+fl) 
[0 0 12] 

e + f 1) 

• s i 0+fl) 



(1) 
(2) 



(3) 
(4) 



(5) 

:i-i-)V:^m (yy' ^ffl;&lfi]) ©iijiSffiHIS f 2, Rtt 

U'>X2*^6.^1itl*tLTCDk^i7;i'ffi4 (xy¥ 
H) $T©^BIS:d 2 1. Ug^^;i'B4 OtfJ^OfiM (U 
^^i^-'l'St^tlftAxtTitS^toSiSfi) &!glJ^5fcT-5^C 
RftW->X2 ticTJg^an-SIS^&g&d 2 2 tL 
;i®Rttl/>X2CJ:SyttJ:D0I5H6LfcY 

2&r;RttU>X2*^e.«i;;^(4Bd2 2STroEIII (£t 

T. mz^m&ut^-ri>> ) \w.rizmrta<f3i^, 

[0 0 15] 



—627— 



(4) 



7-183190 



0+ f 2) 
• s i 



02= f 2/ (d2 1 • c OS' a+ f 2) 
d22=d21'f2/'(d21'COS» 

J32' =f 2/ (d2 1 • s in 
d 2 2' =d 2 1 • f 2/ (d 2 1 
J:oT, #;SfRMaAS 2« 

AS2 = d22-d22' 

(6) se;~ (1 0) s;«^®d2 1 **^<b-r2.fc*> (i lo 

0) iCJ:0#^^iRIIS*«^fl:T«>ti:%[w. (6) S& 
i;^ (8) s®f&**m-rs::i:*t3l»T#5. 
[0 0 16] nftk>X2 &iiig$-ti-ntf> 

(6) jS- (9) ^"fO^^i^itT-Sfc*, (1 0) 
(d 1 2 + d 1 2' ) /2 
(d2 2 + d2 2' ) /2 
TJ^Ae-n. ^-rogSlftffitJ. dll. d2 1. ©iCi 

[0 0 18] £^±(D$D<, «e«fS*, *;SiR^, »SJ« a? 

AS2... =- (d21) 2 / (d21 + f2) 



9+f 2) 



e + f 2) 



(6) 
(7) 



(8) 
(9) 



(1 0) 

m^*)WM!\immi)^&itti>tt'h\Z, (6) ^RXf 

(8) ^<Di6mi!)mfri>:itit)mm-t!^i>. ^t. ± 

15 (5) (1 0) iClCT^bfcAS 1. AS 2 

tt. Jfn-?n(DRttU>X (1, 2) ICj;t)T«iE-C# 

[0 0 17] -€-oi$OTMS«MB-enifn, 
(1 1) 

(1 2) 

0 2ICa^l/«:nttW->X2&fflViS«-&tC*3t^TS 
[0 0 19] 



4-, mi^f^tLr<DU=^i7jVi!fie,f^2i&#itLX<D<:; 
XASTOEfii&LtUit-t^. 1 05i7n>aT©i6l 

I f 2 I ^1 OL 
t^St). iE®RttW>X2©»^ffiSili±E (14) a: JO 

(rSbfc*D# 2 OiJ;l±©P]SW>X^O h-'J ^/i? P> 
XS:m*-&t>-B--5«-&-^, fla®^#^Ti:ffl*-&t)1i-S 

X^^oi^mm^izJz^X'c^rz.. «PBL.riiS;&[fi]-e 

® h-'J y ^7 U^X^ffiO^t^^^^TOffilBS^J&it 
UT, -ecffifSSd 1 l-?>d 2 1 lcL.T-^n«AV». 
[0 0 2 1] tC:5-C. 01IZT3^Lfc^ODRaP>X 
1 i:02(CTS^LfciE©Rttk>X2 40 
oTit3fiJWCEBL7£:«^C-3ViT«ii>f-r5. ^, 2 0 

®nttu>x (1, 2) osa;5ifii/!ii5:vMc-gc-r-5t 
tfcic, 2:30Pjeu>x»ig«fg^o«i*n. Bp-^i 
J3 1 • /3 2 I = 1-cfcs®^. #;&|6i-eo2-:3c?)nttV' 

>x (1, 2) o^figcoz-^y-aea^tiftD, ffi^s. 
z^fii^iRS (4^MS> mmmm ^o^^it^mtiiis 

[0 0 2 2] 2-O(0Fi^U>X (1. 2) ®S» 



(1 3) 

1 Q-^ -Lw^ tt^^t.ifi&:\^^mm 



d 2 1^1 O-^'Ltr^.h. (1 



irSA S 2.., 

[0 0 2 0] iifoT, 

3) itiO, 

(14) 

Rttk>X (1. 2) i:Sffi*fW{cl5l(ES-ti-ti«, 

[0 0 2 3] U^, SllC^Ufc^©Rei/->XlS:3t 
fft;&|S]Cjt}oT2-:3ift^JW(ciESLfc®-&. 
2 iCS^LfciEORttV >X 2 SJt«;5r[SllC«io T 2 tJjS 

>-XOSil8:^|R]*^2l'itCiSS5-r 5 i. fSlS 1 ttOlel^EM 
-5. 

[0 0 2 4] CCOi^t. h-Vvi7U>X<Dimvh 
SRftU>X£^;&< tfc2RfflV>T. :S>;^< tfc-J^ 

oRa^>x«:[HiKDjieicuT^s^tcj;i9, fs^s.r; 

Ittil-iRM (#;SiRS, ^ro3t^!Hrtt©fii: 

;SiRSRi;»E«;[tt icMf -5 WSC:3 V^Tilc SE'^T^ 
^IC, 01{tT*Ufc^cDRftl.->Xl*fctt0 
2 ltSbfciE©RaL'>X2 ^&?tWAxS:itiiC.>tC15IteS 



—628- 



(5) 



7-183190 



8 



[0 0 2 5] ia3ttigu:^bfe^®Raw>xiic*f 
^©«^*^LTt>5. iir-r. ig3ic*3ViT. mt^h 

x?&tf.ilNi:bfc¥SR<0¥ff?t«**k5'i';Wffl4 (xy 
¥S) $ffliiU&^©ilB|:<£Rl StLTa^U. 3tWA 
X U«:¥gR©¥fT3t«**P3aw>X 1 lC<fc-o 
T%tS[f^ffl2:Sttfc^«*^<£S¥ffi (x' y' ¥®) £ 
aia-T'St^CDflSf&ffini 1 i:L.T^UTl'i-5, * J(3 
^5«. 0 3[C5^Ufc{ES¥ffi (x' y' ¥S) ± 

[0 0 2 6] -:)^. 04tt02{C^bfcIE©P3ttl/->X 
2 (C«L.3t(ftAxStt5-Cxi:U/t¥gR®¥fT^«SA*f 

3tWAxS>t''i>tbt*gR®^ff>t^*'W^i';i'S4 * 
AR 1=-R • e 1/f 1 

(x' y' W-W) ±.<n:^^)'J-ti-)V1i^'r2hi> 

y' otttAxty* mt^ttmm:^^) om. 20 

gOXft;SS:AR2 tUfci:^, iE«nftU>X2<fc05S^ 

AR2=-R • e 2/f 2 
ioT, 0 5RU;a6C^$nSiD<, (x' 

y' ¥is) ±-e©^i®-e^-ry' ^^rsirog (ss-ea^g* 

y" =R (1 -e 1/f 1) 
y' =R (1 -e 2/f 2) 

tf^r), nwiC, -riiiDt) 

y = ± CR* + (x' ) M 
Sf^AUT. x' y' ;ffiliSxyffiSlC^ttr?)i:, 0 
5St^0 6O*il8-C^-rfSni 1> ffiR12tt. -tn-^Tir^O 



* (xy^ffl) feaiaL-fc^OW^Rl StLTSL. 
jetft A X 4 t R © WJt3|i*tRS 1^ >X 2 

lCj:-pTiK«f^ffl*SttfcJt«**<S«¥ffi (x' y' ¥ 

ffi) &aii-r^)a:€rro»ieii&ffiRi 2 tuTs^uTv^ 

«>, Sfc. BI6tt, 04(;:s^bfc(gii¥iii (x'y' ¥ 

[0 0 2 7] ;4i5, 0 3'fOttni lSyt04 4"CDffiR 
12tt. nttU>X (1, 2) SJt«l't''L>lC|5Il£$ti-n 

ttW>XllC<t.5(£iil¥ffi (x' y' ¥ffi) ±®;<U>> 
■t±)V:^\(<ir$>i>y' ism GtfflAxty" IfttSr^tf 
¥ffi3?l«]) »3t*g©^'(kfiS:AR 1 tbfci^, 
RttU>XlJ;D(gS¥E (x* y' ¥M) STOffiK 
S e 1 tt^ t£iT®H«**fS2f 
[0 0 28] 

(1 5) 

^iSM^m (x' y' *TCDffi«ISe 2 t-rstK 

[0 0 2 9] 



(1 6) 

(1 7) 
(1 8) 

(1 9) 

[0 0 30] 



x= /R' +y^ / C (1-e 1/f 1) 
X' /R2 +y' / C (l-e2/f 2) 

*p#5t¥!|$ft«wr-5Ei3 cDRe^>x 1 ^£iMig$-a-s 
ssps-r^;:i:*i-r#5. mz. wistm'^\fimzm 

\Z\t, 06©$O#3t^i|#ffi&^rTS04©RttV'>X2 40 

1fi^V\\zt>1t*)^mzmt-&'^^ztifi-V^^fzib. # 

f 1= (-d 1 1 ■ 5 1) / (/3 1- 1) 



R] « =1 (2 0) 
R] ' =1 (2 1) 

♦ [0 0 3 1] 01 ic^-r$ntA©Rftk>Xi 

fflMjEStt. 1 o-" (=iooppiii) e^Ttr^-tTj^^v^ 

[0 0 3 2] '^1t. Rttl/'>Xl®l^lESBf 1 iiRtt 
l/>Xl«)f&$j3 li:©PfilS^1-±IE (1) ^^m^ 



t¥^T, ±KS:*:©fS*SS©ffliESl O-" (=100pp *1) 
id) Sri3 1 iCiftJf-r-Si:. 3 1 = 0.9999 (Xei.OOO* 0, 

I f 2 I ^1 0' L 
tl/it), iE©nttU>X2 0iS^Stt±IE (2 4) S 

[0 0 3 3];**, K±-Ptt. lt?Oh-U-yi7k>X 50 



(23) 
d 1 1^ 1 0- 



' Lt-rst, (2 3) iCi: 



(24) 

(Rt£k>X) ?£Jttti:&|B]S'f'C^tLT[Hlte5?-ti:Tf&$ 
(RttU'>X) &3tffl^^|S]lC^i!i3-a-T, fg^M^£*i 



—629— 



(6) 



7-183190 



W 



jET^SCitt. ±iH (1) . (3) SC, (6) 'St.n 
(8) SC*»e)?geA>T?&-5, Z.n^^\Z\t. ±bB (2 

[0034] tr^r. £il±IC*vmi. lOCON-'J 
IEOnttU'>X2 i:«:lg:^)l£!^?SCD3t<tt:i^[n)lC«ioTlS 

uTViit*. ;ine)Opieu>x (i. 2) izk-jxm 
[0 0 3 5] ^Eeic, ^Byt^j^p^mizm^imsxit 

(±, il>;*<i:'b2':3£A±®nftk>XSJttt;5l6]lcit^'3 
Titjnji^fcfiHMt, •?-n5.cDRttU>XcDrt©'>*<i: 

i-o^j^iR^m^zmmiii, 0 5 sfcagi e (;:s^tso 

[0 0 3 6] fan, 2t3fil±®h-U«;/i'W>X (nfe 

I fA I SI OL 
I fD 1^10= L 

trs.*}, 4^Mmo^mzmmri:\z\t±m (25) ^ 

T^\Z\t±^ (2 6) iC«:}KS-r5;it*tMSUt». {& 

e:co®-&cDRttU>Xcoj^;SISgi (f A . fD) 
fi, ¥-©P3e^>XlcK^T, «l8:®nftw>X^© 

)i;SKfi (fA. fD) umoh-'jyi^m^^m 
Si(a*^t)-ttfc«^T©«&oRttu>x©^^ic^;Sim 

[0 0 4 0] (2 5) SCSfctt (2 6) 

[0 0 4 1] td^T. ±S (2 5) SC, (2 6)iC-e 



*;5?i/->x (nftu>X) ^ffiw^t^^i^sajabrm* 
s^tmSrHrfci^JtJlctUT. ;#:®b-ij5;i'i'>X (PJ 

[0 0 3 7] 20® h-'J •;/i/U>X (RttW>X) 
ia*.-&t)-a-T. 01 Oi5Si:AORttk>Xl i02© 
i'S^SiEORttW^XSrififtUTKBUfciS^, -tn-P 
nop>X®Si»:&|Sj*t-iS:u;tttlctt. &;6riB)®h 

10 ■?-n-en®w>x®©«:^i6i*^iijeb;t*i'& 

[0 0 3 8] Sfc, HllC^Lfe^WRttUVXl^Jt 

*fi;^i6llc«)oT2':3ia3?ijw(cEgbfc:@^. *2>Vitt0 

21tSbfciE®Rttl'>X2$^ttt:&[nUC»oT2t3ifi 

5iJwcBBgbfcii-&tctt. -E-n^noRttk^xros^e 
20 5. 

[0 0 3 9] c;®j;5ic, h-'Js/ii'V->X®iaTab 
5RttW>XS'>;S<i:'b2ttffltiT, '>?S:<t'b-;& 
®Rttl/>-X$lfiIiE^i6(cl,T^5*(c<fcO, fg^Rt; 
«^)R^ (#;SiR^, 8iW?«ft^) ^®3t^!|*tt®at 

4) itagmc (2 4) sts-jswft}gTSs-rn«. # 

«t& f A , m^wmomm\z^m\zVFm-&'^n^n^v 
yx<D^^mm^f^ if -St, 

(2 5) 
(2 6) 

^Msmo)m,m\z-D\^^ximt^. s-f. sgjzK. s 

f«i®ji;i^iEBi!&*L-T*t5, m^^'^mtv'j'i; )m 
40 m.mz^x/\hmx7-vty\-^)y^x^^, 

[0 04 2] 0 1 0 tt0 9 lC5^LfeSi^^^JR®8(l»G 

IE®/'« 7- ^£^$•o Rtt >X^£E|g bfc^®«i^<£5^ b 
T*3»3. C®RttU>X2®/'?7-tt01 0®i!g®:^(fil 

(;< U v^:t:^;i';^i^) Tis. rrr, aiojc^-ra 

<, RttU>X2®)^jSCIEf»*f 2tU Rtt^>X2 
tSJSGF i:®W®mi8 (^;^®)t<^?S®±^MRloE 
fB) SD, tfSi:, Rek>X2tS3PGF t®^^ 
^.■^BiFi RT®H«SA»ie4-r*. 
50 [0 043] 



-630— 



(7) !i$M¥7- 1 8 3 1 9 0 

11 12 
Fi = (f 2 • fcp) / (f 2+ f«F-Di ) (27) 

St, WL^m^^ (GF . GR) ©iglftfS^B, tU ♦rojg^f&^Bi' tT«>t> OTcoM«*tfigifrs, 
nttW>X2i:SiKJt^JS (GF . GR) i:®^fS»T* 

Bi =- fc./fcp (2 8) 

B.'=-ft./F. =Bi C1+ (fcp-Di ) /f 2) (29) 
fi£t>T. i&9^%^^<r)-^'J>9)V:^mt^^)i>^-)-m^ [0 0 4 4] 

ABi =Bi'-Bi =Bi (ftf-Di)/f2 (3 0) 

RftP>7r2i:B?|fPGF tW^^JRllASl/^i^ (GF. GR ) i:0^*£JSlCJ:SW5"i7Jl/4 0 

;nii©*^SHi , ntti'>X2i:ft(r«GF i(e«fl:fiQi *^e>'i7XA5*T«)8giBtsA s,' trs 

1 tU9^i^JW4S-C©!EIII£A SI , Rau>X2i:lS;* [0 045] 

Asi = (fcp-Di ) ' / (f 2+ fcF-Di ) (31) 

Asi'= (Bi') 2 • Asi (3 2) 

iClT. Asi'«l9:]^3fc^lS®i}-i^5'JU;tr[B)<t^('Jv':*- il^PSSNA, , ®)tit®SS?&A ifSt, gi^^t^?^ 

H^) ^£jai*T-5. Sd^^^JS®^5"i';KII®B8->V [0 0 4 6] 

DOFii =A/ (NAi ) ^ (3 3) 

ssjiii*iic«iAsfc*tctt. ±se: (3 1) ^ar; (3 ♦a? 

f 2^- (fcp-Di ) + C (NA. y (fsP-Di ) M /A (34) 
fi£oT. (3 4) S:SjBS-r^J:^(CRtt^>X2S«| * [0 0 4 7] Hffl (3 4) scs-^Mcgsfn^, h 

jE£i--s::t*WSL.<. cntcfco, ^^ir^ss^aij -u s/i'iiJti^giStJoitj^Ufc^^iRj-cw/t^-ssA f 

Af^ I - (ftP-Di ) + C (NA, y (ftP-Di ) M /A I (35) 

iS?afill*IIC«lA«>fc*lc:tt. iiC (3 5) ^j^jeTSC /"^y-gAftt, 5. 7X1 0< mmPl±.tU*). C<0 
i:*t»SLV^ri:iOia»3n5. tS.^. ±^ (34) R B5®oI^(CL-#-5ffi^fflIEfi (fg^^ABi ) ti, 8 7 

(3 5) ommt, imyt^m^^m, *s/h*fcai£ 50 oppm (=8. 7x10-*) KTtas. 

[0 0 4 81 -0iJtLT, aiK^#?SfflW5"i7;H»J®ra StLT, (3 5) ^£«(illxti6J, h-'J y^'SJt^ 
□ ISNA. £0. 1. B3tJt©«fi&A&4 3 enm. fiBW&S:^>t#?^t':7X/N t©P5ICi2eUfc«^ICt)PI 

fcp = 2 5 0mm. fci = 2 5 0mm, Di =2 0 0m i^;^M^^*tiSS[-rst*. C®ig&t(3:. KTOMIgSr 
mtr^t, ±m (3 4) S;j;D, RttU'>X®;< 'J v5S« j^ST^il 

A f ^ I - (fcR-Di') + C (NAi )Mf6.-Dr) » ] /A I (36) 

Drtth-'J>;;i'l!3t^|[B«<h»ifGR t®m®|g(i >X2®/^7-tt01 1 ®«ttM;^lRl (^ 'J v':i-:^;^;^ 
(jR:*®?t^?S®±jSmi!Soffiil) T*^. 40 l^i]) 

[0 0 5 0] ^{C> 01 lS#fiiL.;/i*te), [0 0 5 1] CCIT, 01 UCa%-ri!D<, ntt^>X2 

iJOiJPGF t«»GR tow. ^m-rn«, MPiBf»3 omi^mmif 2tL. WSGF i:nttL'>X2i:©M 

S®j6»lCiE®Rttk>X2SEBUfc^©-?-®RttW' ©EH (5R;?©3t¥5S©±^BBiS©EH) «rD2 fTS 

>X2©gig;4^;aiSK«eiBtCOtiT<ftW-rs. 011 t. WSGF tP3ew>X2i:©^^)i;aBBfilF2 tt. 

{i0 9(C^bfci9::^^^?S©S9PGF t^ffGR i:©W eiT©M»:««*Jfi-r^). 
IC h-'J s/5'S!3t!^fK$}ibT©iE©/'«7-<&^oRe* 

F2 = (f 2 • fcp) / (f 2+ ftp-D2 ) (37) 

(GF . GR) ®iie«fSJpB2 tu ©iKftf&^Bj't-rst, &j:<Dmmifi^^-r^. 

P]ttU>X2 tS^^t^^ (GF . GR ) t©^^5KT [0 0 5 2] 

B: =- ft./fcp (3 8) 
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B2'=- fc./Fz =Bj C1+ (ftp-Dz ) /f 2:1 
AB2 =Bj'-B2 =B2 (fep-Dz ) /f 2 



7-183190 



i4 
(39) 

(40) 



2 t^^i/;i'4*T®lESISAs2 , tS::K3t#JS (GF$S 
As2 = (fcp) ' / (f 2 + fcp- 
AS2'= (B2') ' • AS2 



©ii6^e@Q2 3iie)'^xA5STojggi&A S2 • t-r 

[0 0 53] 

-D2 ) (4 1) 

(42) 



:?-;l'^F|n]T©i|g«fiBcoS. fJa^^SI^^SiRSS (#^ (3 3) (4 1) iJiO, JSciC/ii^ai^Ens, 

UBS) SrSSc-rS. ^^T. #;RiKgfiS:lS:^)t*Jg<?5* [0 0 5 4] 

f (fcP-D2 ) + C (NA. y (fcp) ' ) /A (4 3) 



aE-3T« (4 3) S:«jKS-r-5J;a(CRttW'>'X2$«| 

m&SiP^\Ztl9X^Z.tii^ajmtfS.^, Z.(D (4 3) SCSr-sir 
A f ^ I - (fcF-Dz ) + C (NAi 

aSSfill*3t«lASfci!?)(ctt. ±iJ (4 4) SSSffiTsr 
t*WStt»^i:7)WStl§. ±S: (4 3) & 
(4 4) <r)m%\t. tS/htfcttlS 



[0 0 5 5] -mthx. )m<ii% 

□»NAi &0. 1. S5t3t®5fi:lSAS4 3 6 nm. 
fcp = 2 5 0mm. fc« = 2 5 0mm, D2 =2 0 0m 
mt-rSi:. _hfB (4 3) %Xr>, P3ftW>X®^'Ji' 

:^-?-;i':&[fi]T®^;^»f 2, -«wc-i-5t±ta (4 

4) ^iO. h-Uu/i'Sl^t^BBWroil^^L/fc^^lnlT?© 
/t7-gAftt, 1. 4 3X10" mine(±t»:D. 21 
OP#®Bl^tU#S^^«iE» (fg^SAB, ) fi. 3 
5ppm(=3. 5X10- = ) ^ytlS.^, 
[0 0 5 6] K±®09~01 i;CT»«f©^*<fcO. 

w ^ ;w t S:i^it<^?^ t ® M * i X A 

[0 0 5 7] fs.^. h-Uyi'it^gBWt 

tt, is»BMS;;*«JS©i;5FiS]fcMl/TWesiSU, It32 



)^ (fcp) ^ ) /A I (44) 

iR^. mimm. m^mm.^^mi£.t^^t.\zr:>\,^xm 
20 -<tzti\ m^^i^ii^mz^^E-^^z.n^ou.m'^mmmn 
\zmxx, ^^%^^n\zxmm^nmxmmm\zvy 

%Wi^\Z^^XlS'^-^^'^tz.\t%m:^'b 
\zwmms. h-'J >y^'3t¥8B^® latUTWPJttl/- 

w [ 0 0 5 8 ] 3 6 ic, m^'m^immm^xmm^ 

\Z=yy^K t S#-r 5ffi^lS^fig^)-^3lttiR^^^>©^^ 

(i^>x> '^mzwmmzmmmoiissi.-m^ 
nmxmimzyy^Kxz^^-t^'Sk'mmm'i'^im 

'RM*!K5>©*S%bTViS«-&(C*tiT. ^^-^AC:^ 

filf)£©i?*^^t>¥fT¥®SIC^3f65tW0^©JnX£ 
40 ML, ^©JlOX*i5S^nfc¥fT¥ffi«S:, V^^i^^l'tfi 
^3t^?S©rfl. S:^^^?S©rt»*fcaiS:^Jt^JSi:':' 
XAtwratcSBBUTfe^Vi. fiU ;:©«-&. iFfT¥ 

[0 0 59] 

{'m.Wi ^(C. 01 2*#lL/4*tf,*^M©SgSg«q 
\Z'D\^xmmt^. 012tt, *%§^©^Jfi«SJlCj;5t9: 
»B3tSB©«*SS:*l/TVi^. 0121C^-rja<. M 
50 fflj (XtiM-W xl/-fe>h'J-y5';4IS:^k>X3 6©± 
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w'iu-^w^^^^mtvxm^hrc:^\^\zmu^A 

:i0h-') v^mytmm\t. u^^)vmf)^^m\z. i& 
s^u>xm\z\}nm^fiinmm:fy\^\zMo/'^^-^^'DM 
<D?]&u>xit. u^^)vm\zi£hm^\^^mm:ij\^\z 

[0 0 6 0] ^fz. WiS^U>X3 6\zmVXU^^)V3 

5 t^ufx^m\z\t. ^x/\7.y—i>3 7±\zmn'^n 

7}t. 2'A7tm\z^Wi^mr^xY7.^-i^&rs&s^uy 

Tv^s. U^!;)V3 5(D±:lj\z\t. u^i;)i3b 
^^-\z^-y-mmr^rzid<Dmm^^m (2 1, 2 

2, 2 3, 2 4, 2 5, 3 2, 3 3, 3 4) f)mif^n 

-r^tc^<DmmA2t. w^r^m^^ii^timr^ 

^mSL<Dyt\Z^^XU^^)l3 5t^X;\3 SiiOffi^f 

:fj^^n'enm\f^nx^^^o 
[0 0 6 1] ^Tz. m»uyX3 6<Dmi\zu. • 
y^y7sm.o%2Ty^^yv%4 ^tm^^^tvx^ 
z.(o%2Tv^ :^yv%A^\%. ^mr^m%%\ 

Lt[*S;5:^i6g(^^Eci:oT'^XA3 8cott@^)t^ 

mz^m^. ^\2\z%\^tz'^m^^^vm\zmmt 

ti. mnm2 2\z^^x^%^n. Rm^y-23\z^ 
oTSit^nm n^) ^-^vyX2 A\z^y)\m^ 

*;w>T'i/v-^2 sicAifr^o tgnM2 2(Dm2 

J^;^(3E^tcfri>'V:yi5'--2 6 7&We$n, ^1(7)^/^'-/^ 
-2 6 ^^-^^^(DlKf;aK2 7$^LTlHlK1-^::i:tC 

[0 0 6 2] v^ty^-2 6TS3t^I LS:ffi»TbTi/^ 
^ P# tc ^ >^ ^ iJ' - 2 6 II J: D S» ^ tlftmyt^ I 
L7!f^fgR^2 2<Z)Jt(fltCiaSMii[;^^rfR]lC|^ffi^n^O 40 

-c. ^©^tci*tii$n;^^»^)t I L\tMytuyX2 8 ic 

J:D^^h:^f^H2 9(7>-)ffltcAlt$ti:^. t^oT, >t 

ig2 i*^^istw^ns@3t^i Lti:t:/'r>r:^7;w>x 

d^l^-r?' 2 5 ^fcti^^ h;^^ H 2 9 (Dp!nf)^\ZX^r 

[0 0 6 3] ^>^7^>i':^;K>xi?^k-3'2 5lCg^3t 
I LT^tAtt-r^.^:, :t:/T'^tl)l^yf-!fU-^2b<D 

]y^^JVmo:>^j^m\z\t§^W:(D2:kytW.m (KT, ¥tc 

2^^^^£g<i:fi^•r^o ) f)m^^n. c<D2'A^mm^m 
\z'^mmnts^0 3 0i^^s.m'^nx\^^^. ^nib2'Aytm so 
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f}^^^m^nrzmytyti ummzi^L4 bmm^Lx 
mm^nft/\-y^y-3 i^mmLftmz. ^icoa 

>x>1t-l->X3 2, y^^a^y^^y-33&Zf 

m2u y^y^- vyX3A ^mx u^^)V3 5 cdtm 
m(DA^-ymis,^i^-f3immxmm'r^o 

[0 0 6 4] m^mz\t. h-'J^:/^7^3t^^» (1, 
2) Sr;S^l/>X3 6l;:J:i9U'5"^;i/3 5<^A3^-> 

<Dm^'yx/\3 8±\z^iSL^ti^o zo^-t. ^^j-^ 
yr-ifu-^ 2 5(02'Aytmmm^\t&s^uyx 
3 6<Dmmtik'&x$>Ki. ^(D2'A^mm^m\zmm'^ 
ntz-^^mc^mK} 3 o(DQm^m^t^ct\z^K>. v 

Taji^^^Sr^^tAtT^^o V'5'^)V3^'^mm' 
I LCDg;^AMft*6l)L, m^VyX3^<DV 
^^)V3hm<l^WiU^n^Q,x.h^^h. oflltisln 
(9]l/s i n ^PLT^'rc:<l::^5^^^^<. rrT. afflt5 

0. 3^-0. 7mmzWL'^^n^. 
[0 0 6 5] n.^. ^%vyX3 ^<j^m^w\zw^mm 
xh^imnrn'^tmY^^tix^y). :iomp«ocoi8 
u^-^^hf^^^o\zmm.x^$i\\ ^ft. ox/\x 

v^'->^3 7<D^x;\t^)lfr-mm\z\t. m^\t^y7.W, 
<^D*^PS«3 9;^i«HI8$nT*5 0, ;i(DpS«3 9 

(DRBuyX3 smomizit. mm/'^i^-ytm^-^n 
>(-)v\^];f^xf)'^^u^^)V3 b(Dn^-ymi^mmz 

\t. -ec^i^S«3 9±(DS*A^->i:S:^l/>X3 6 
M L T^^Si^fi® IC 1/^^ ; VV- R M7!l^ tiX 
V^^o -ga<hUT> P^S3 9fi5c^S2pAi5'->tiii^ 

XA3 5fl!lO[)l/?^7;Vv-^RMt5-e(^S^A^->lC 

N-u^yi5^S3t¥es« (1, 2) &r;g:]^i/>X3 6tc 

[0 0 6 6] 'i7XAXx-v3 7 0i^g«3 9 OTffitC 

\tuy9y^-vyX4 imSKm^y-4 0;5«g$ 
n, 3>x>lJ— V>X4 lo^fiJ^^Sffitl^^ H:^f-f 
H2 9c^ltffl^^^0^$nT^.^^o Vi3^\^2 
9£Olfffl^OSfiSj^W>X3 6CDBHi:^t©;^CDTpI 

H2 9<^ltffl^(^^7tWtt. RiaPBPiKED 3 0±'v<7)ig: 
i^^c^;^^ ^ ^ pI^M Pig^ D 3 0 CO Pgtcl^fi^ b < St 
oT$»0. ::nni:oTPlf«3 9±oSipA3^->« 

-7 5^-3 wzmhx^^mum 3^tw&.um. 

u>X3 ecDBs&uJ^'f 2^(DMmnmtPk 
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-JH« (D i:©(4Blcl¥fiUTfeiiSK 3 9 »S«P/'^^- 
>;!i^^Mttlbfc3t»;«cB5»(±Si^U>X3 GKU^h-'J 
•^i'Sf^t^fiS^ (1. 2) lCAS>fU k5^^';i'3 5©U 

[0 0 6 7] 't'^MS:!--;; h4 3 (KT. CPUi:* 

$4. W— tfT8S^S4 4*ie)CPU4 3»CMtTiE-0'^ 
XAXr-i^3 7A^e,®fl5g1*S*t#l;|&$n. CPU4 
3 SXx->'Bi(l«4 5 <£:;M^T-5-0'7XA;^x-y 3 
7 0{a:g«:R)fM©iffi^ttSST«H(i$-a-5C:i:*^T€ a? 

[0 0 6 8] ST. mz. i^-^mmoiWimz'D^^^xwn 
r^. iifl*4r^g«fK<fcof5ii^ix>X3 sifct/h-'j 
-yi'ffljt^sisw (1.2) \H\zxnmt^^^^^fh<n 

la, HftiRS) StfaHf SfcJil;:, *f, ^ 

03^©l/-f^i7;pxx->?tC«. 0 1 3 (C*fat^*S 

3 5' ©/1:J'->««1C«, 013tC^fSD<. 

[0 0 6 9] CPU4 3tt. Bi)|[82 7S:fM,T->-\'<y 
^-2 6Tj|Jt?tI LSifieSfbfc^tC. XT— v^ffiijSB 

4 5€'^M^TC'XAXx-v'3 7±OiaSS3 9&g:ji^ 

t±D, v'^-yi'-2 6*>?.5lf$tlfc§l>t3tl L (61 

T. mzmm^twr^. ) *tm3tw>X2 src;^^ 

h:y'f H2 9S^M^T't7X/NX?->'3 7 0|^gg'\|tffl 

^?ns. ;i©fl8ig3tttKit5 7-4 OT;Ej*snfc^ 

C. 3>x>-th-U>X4 lTt5ti¥ff7l£^tt^^^fn 4» 
T, P8SS3 9ICJK^Sn?S:S^/X^->ST®fi!l*^e. 

yc 3 GRT^h-') yifmytm^tt (1. 2) iCiO, s 

*PU5^^Jl'3 5' COffi5tA:5'->±t!S:i^Sn. r©2 

>X34, i^^i;a-iyi/s.^-3 3. mi<Da>^> 
D—U>X3 3RW\-yS.'7-3 1 ^itl^xy^ 

;i'5^7'?'r7-4 2fcTifcmwt'«msn-5. -eur. 

CPU4 3B. mmu^i^Ji'Ss' l*ir2^*:7cWlcE5iJ 
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:/7-1'7-4 2£^M.T)@j5c«^ffl-rSfc»lC. I'— tf^ 
SS» 4 4 ^£^^bT'?x/^Xx— :^ 3 7 ®^Sfi:@$#B# 
^x^-L;ft*i^, X-r-v'l^i!ia?4 5S-:ft-L/T'7XA 
Xx-v3 7<£J«J*:^Sl3-B:^. ^:niC<fcoT, 7* h 
•7)lf:/y-(7-4 2\tmi^U^i^}V3 5' \^-V2'A7i 
Mtcffi5iJ$n;tSScoiSJ1£A^->ti^SE«3 9 coSJp 

A^->t0S^«ffi£-?-n^n^«iwc<*mb. CP 
u 4 3 H-en-en»iF-&!K5i t * 5 ^^{iM s if ^ 

»^44^it-bX, CPU4 3|*3SgCD||l >tt'J-fiBlC 
TIB^*:1»ifiS-r-5. $^ICCPU4 3®F*3SSi;:a^0^® 
^2;<^'J-gB&c;®lfflIEm»tii88$^rUT*3 0. ^ 

o^2;^=eo-mz\t. iscmyt^^oytmizMLxmiR 
mMum, »mm&, ^mm^. s 

ftiRS) th-'J-yi'S^t^SK^J (1, 2) (Dm^fi 

mm&t\zm-r^^mmmmit)^'!^mm^nx\^z, 
2) ©siE-r-t^sa^feffiMM-iiiitefis^m-r*, -?■ 

UT. C©mi«iEaStMSS*^^ffl*|iE1»SCS^ViT 
CPU4 3«KI()m^*t-^'^©Kt!i«4 e^vffl:^ 
b. KI!lg|54 6ttBlf^(DtiIE* (HUES) fclth-'J7 

^i!jt^f5« (1,2) (Dmmz^mta^. 

[0 0 7 0] £i±<0iifP*t^7bm ^IS®:''D-feX 
tfflVi-5®«©W-?i';l'3 5 ^^^7^(DU^^)\^Xf— 
>'±IC^SU. CPU4 3ttK«S52 7!£:fM.T->-\'<y 
^-2 6S^0«IAS, ;inCJ:-3T, B)t3tILttflg 
TO#»S^M^TU9^i';U3 SSfiaWbT. l/-5^i';l/3 

5©A^'->««h->j«yi7i!3t^SK« (1. 2) Rr; 

a]Kl^>X3 6S:fhLT':'XA3 8±{C-«lSllClB?$n 

ff^t. iai^U>X3 etttgJtJtl LiCj;5SiX:^i;i/ 
^-*<S^&n. l9:i^W>X3 6 0^^!|$14©a:i!l*^4 

^^mmu ^(DsfmLrz^^\zs-:Juxb-uy{/m 
(1. 2) ii-n«m\ ;io^, fi;^ 

U>X3 6i£^^-rsl^>XWT®EE:^^^ffllLT. 

[0 0 7 1];^:fe. b-Oyi^m^^^a (I. 2)® 
ffi^tWTSHHBSlCJc-^T, |g:K>>X3 6lc5i#-r5lll 
(#;aJRS. «ffi?§fi. ■fS^M^. 

ii^>s:mm-r^mm±h<, z<Dm-^\z\t. a±®*£'^ 

[0 0 7 2] Sfc, SiKk>X3 6|*lCS#-r-&f&^^ 
H. SffliRM^tm-rsSRlCtt. -i^XAXx— :^3 7^ 
2*7cWlc;^ifl3-a-T^«Pl'5"i';l'3 5' rt®&3£)tA 
:5'->®i^g{4g£*«)n«^ti*5. g^U>X3 6l^9 
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[0 0 7 3] $T. *|SiS«»l©a;K«5tgBtt. iji^lft: 

+i>lcmrs;ii:*<T*2>. ST, CP 20 

U 4 3 'i7XA±CJ^^$$nTt^-5lfiS©'?XAT- 

*fc8&(C, I/— tf^*Jg4 4Sr:fl'LT'i;XA::^7^->?3 
7©^l^fi:B£'mtX:$'-L7S:A?5. Xt^-v'KM 
4 5 ^H-Lr'yx/\7.f—i7 3 7 SrH^i^Sfc^-a-S. ;i 

-■ tf T 4 4 5 -^x/Niic jg^s nit^'y 

XA V-!? ©ffiSfi[@£ C P U 4 3 ©I*l6l5©m 3 ^ t >J 

0^©m 4 ^< * 'J -81J&r/S 2 ttlEfiJf UTiS 
0, ;i©^4;<^'J-a5lC«, S::^3t^J^©Jt«lC*tU 

H. SffiWM) th-U-yi7SJt#gl5« (1. 2) ©ffi 

tis. tiEoT. ^2}fis»ma5«, S3&t;m4pc^ 
'j-a!;o»e©ffiaics^t»T, h-'J7i'l!Jt¥filJ^^ 

(1, 2) ©«iE-r-i^ga;Sffl*f«;il5]«fi*jftilT 
5„ -eUT. ;i©tlIEaStaSS;i^e.®fflIE«SCS^t> 
TCPU4 3fiffi!Sffl^£^-^^©ffii!lSP4 6'\m* 5£> 

i7S!3t^SE« (1, 2) ©ffi^fWt'Ilie^ii-S. 
[0 0 74] K±©0 1 2 ICS^UitSIJ|«fijT(i h- 'J y 

i^m^^mu (1, 2) ©ffl^fWi^EiiEafci-QTiai^ 
u>X3 6\zmw-r^m^»MW:/iyt^^n (*^ik 
^, »ffijaift. fg^^^. 2ffiitz^) $^iiE-rsc3jsM 

-i/cds. h-'J-;/i'a!3fc^a5tt (1, 2) ^iSjtJWICtS 
^^>X3 6©5ttt:i?|^'N^i!iS-a:TfcSt»::i«fl-5 
a&, 01 2©5ISS««ITttS;^U>X3 6 

h->J>;/i'l!3t^W*J (1.2) ©mteSfctti^il 
[0 0 7 5] **«S«»W©3tiIS2 1, ffiP3|g2 2 

ar/n ij pc-^p>X2 4©f^^^o(c¥fT^t«^£#t^&■r 
sx*->v^'— »f^©u— if3tigi&fflviTfeS<, 

Httc:©U-if, Ri;;iOk— tf3tS:m3£©3t}fe8?fffi© 
)t C^m-f -S If- AX+;^ A > ^ t S:iffl*-&t)-ti-T 



i|$gS¥7-l 8 3 19 0 

a? 

\^ltm^'&'^Tz.ifi^<Dmw\zWL^:it\t.is.<. mi4\z 
[0 0 7 6] 014© (a) \t. i9:i^W>X3 6 f^X 

f\3&t<Dmzv-^)vi;m^'^mu (i. 2) sEfi 

« (1. 2) tt. 'i7XA3 8ffi!l?!l»e.li»t, V5^i7;U3 5 
fflJ(CC3H«lBlttfcft©Rtt^>Xl t, r^XASSffliJfC 
i£bffiS|BlttfciE©nftk>'X2iS;^UTt»«>. ::©«l 

^t'±n«. m\ 2\z^Litnmmtnmz. ti^mn 
wjii mi 2\z^.\^rzmmmtmmizmm tss. 

[0 0 7 7] 014© (b) it. ilif3 6 At^pS 6 
Bi:*^e.;^5S]^U'>X3 6t*5VsT, BflP3 6At^ 
»3 6Bt©W, fiP^igd^U>X3 6©®ttgfcU<tt 
^©ie^StCh-'J-yi^SIJt^W (1. 2) =£Eflbfc 
fi3J&^L.TVi-5, KS©$D<, h-'J •;/i7^)ti^aB*t 

(1. 2) li, l/5^i7;i/3 SfiiW^eHC, •t?XA3 8ffl!l 
»C[aHS:|n]W&ft©naL'>Xl \y^if}V3^m\Z 
flS$[RlttfeIE©RSW>X2i$^bTtiS, nasi 

5. ^-dx. iSL^vyX3 &mzxt^mm^±^<-^ 

[0 0 7 8] 014© (c) tt, J9:flJW>X3 6Stt^ 
X\^^^)V3 5ffliJ<i:'?XA3 8ffi!ltlw-t-n-?nh-'J'y 
i7i!3t^e5« (2 A, 2B) *Eebfc«iyS:S^bTV» 
•5, 0^©iD<, Ug^i/JL-S 5 ttg:iKl/>X3 6i:©M 
tli. -^/XAS 8ffl!llCiaM^£fn]ltfcmi©iE©nftl'> 
X2A7)te(t5nT*3 0. Sl^k>X3 6 f^^XAS 8 
t<Dm\Z\-iU^i7)l3 5MlCiaffi&[fiIltfc^2©IE©R 

ftv>'X2B*ts:ite,nTtis. ;i©«^tcj:n«. 0 

12&(y:014 (a) tra^bfc«»ltlffiglC. #jSiR^tc 

MLx^Qs^m^m^-^-fiz, ^m^mcomiEizML^x 

[0 0 7 9] 014© (d) tt014© (c) SS^IC 
fSfflbfc^iJSS^bTfeO, ^»V>X3&^mh,XV^ 
i;)V3 5ffl!li:';7XA3 8 tJtlC-f-n-^nES^tlfciE© 
RSW^X (2 A. 2B) ©§4Cft©RttI/'>X (1 
A, IB) !£ifi*^*3-t!:&WS^bTVi«). i:©ifS^lC 
J;n«. */SitZMt'**bTs5%0;K»SR«3-ric. 
KM©ffiiEic»bT;*:t<54S-e-sctd<-c^s. 

©«^. Sl©h-'J-;/i'$!5t^a5« (lA. 2A) t 
%2<r>Y—^}vi;mit^^n (IB. 2B) i:©rt©- 

i3\z^^xiSL9^\^yX3&\tmt^^mtm^mzm 

iEb, ffi75tC<fc-3T>:7XA3 8©#figtcMTSfg¥SM 
©ffiiE'&fToT'bfiVi. ^etCtt. C©«JSlC«^t^ 
T. ® l©h-'J-vi7^3t¥flBtt (lA, 2 A) t^2 
©h-'Ji/i'll^t^ffitJ (IB, 2B) t©|*I©-:^© 
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[0 0 8 0] iai4(D (e) ttiai40 (a) i014 
O (b) i$ffi*^t)-a:TSeJCf£:ffll/fcff!l**tT* 
0. 0*Ofll<, V5'i7;>3 StiSi^l/^X («fP3 6 
A) tCDMlCti. ft®HttU->Xl Aa:IE(DRttU>X 
2Atr«l^$n5mi®S- 'J-yi7S3t^SSt* (1 

A, 2h) wsyy^nxioK). m^vyxz&'¥\z^\-) 

2.a5»3 6Ai:^if3 6Bi:(Dffi (Si^U>X3 6®ffi 

figfcKe-ecDie©) ice, ^©pgeu^xiBtiE 

® Rtt W >X 2 B t T:Pric3 nSH 2 © h - U Hit 
^gg*} (IB, 2B) *^tS:ttSnTI.»5. CK^fljfiSti 
n«. H 1 ffl h- U 5/ ^ ( 1 A, 2 A) Tti 

*tffA. ^2<DV-^)vifm^mU (IB, 2B) T 

CO 0 8 1] m\A<r> (f) eiai 4© (d) tsi 4 

© (e) iSiffii!».^*3-a-/t«»JS^bT:fel9, f»$S?^i: 
CO 0 8 2] 

mm-^mMmzmm\^x. nmyt^mzm^^m^^xi, 

CISS©ffim;5:Si^] 

C0 3] 01©ft©nttU>XICJ:-5f^ffl*^TEJTft 
■5. 

C04] a2®iE©pifti/->xicj:«)f^ffl5&s^-r0r* 

CE 6 ] 04 (C^UfefiSiF®T©3t*9f®©»^S^ 



(12) !t$ffl¥7- 1 8 3 1 9 0 

22 

ciaioj m%\z7rshitWL^^^^tv9i;)vt<omz 

h - 'J >y k >X t UT® nttV ^X&iBfi tfcl^©« 

[011] m\z7hLit^it^^<Dmmm\zh--^)v 

^7 U->Xi:l.TOnaw>X£g2BLfc^®»M^t^W 

[012] *^?BICi5*iSta|©^^SrS-r0T$>S. 
[013] Sipl/'^^i'ji/O^^^S^-r^ffiS'r*^. 

[014] (a) a^5^^'J^t^^:;^^>x^:®[^f^t^- 
u^;^'^>xttT®IE®ntt^>xt^®p^tt^>x 
t&aEBUfcB5®«i^^&*m (b) a^»w>x® 

effi{i*fc«-€-®ie«?flC h- 'J u/ W >Xt UTOjE® 
20 Rfe^>Xt^onttk>Xt*ESbfc^0iB6i^SS^ 

1-0, (c) liug^i^jPtSi^^^XtroMRt^SJ^v 

>Xi: -t^XA t OH©#>!r It h-U y u>Xi: UT® 
IE®Rek>'XSiiBgLfc^®)^^S^-r0, (d) 
P 5^ JU t ja;^ W >X ^: ® mRr;f9:i^ >X i: -t? X A t 
®M®g-^(Cl — 'J->i'U>XtbT®iE®nttk>X 

<i:ft®nfti'>xa:SEeufcKf®«^&^-r0, 

(e) (iW?i';l/ttg|JU>Xi:®mRt;iS:«l/>X® 
«ttS*fctt*®jfi€[?®&'*lc: h-'J «;/i'V>Xi:bT 

®iE®ntti^>xt^®nftu>xt$i2ebfc^®s 
50 ^s^-r0. (f) tti'5"^;i'ti9d^V/>xt®ffi, s 

^x;\t.(om<o^^\z h-'J <vi/ ^>XtL-T®iE®PJ 

ftw>xt^®Rttk>xt&ia@b;fc^®eii^£^-r 

0T*-5. 

[^esi^®?j^®sz?g] 

1 :^®ReV>X 

2 lEWnttW-^X 

2 1 m. 

2 2 fflRgi 

40 2 3 5lt57- 

2 4 n^)^~-9VyX 

2 5 :t:^x-f'*;K>xi'W-5' 

3 2 Ill®3>x>1j— l'>X 

3 4 m23>x>ii— ^>X 

3 6 1St&V>X 

3 7 "i/XAXx-i^ 

3 8 "^X/N 

4 2 hv;l'5^:/7-f7- 

4 8 %27=7-^ ^yV^ 
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(13) 



^mW-T-l 8 3 19 0 
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(14) 



^m¥7-l 8 3 19 0 
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